Phosphorylation of the porcine atrial muscarinic acetylcholine receptor by cyclic AMP dependent protein kinase.
cAMP-dependent protein kinase, protein kinase C, cGMP-dependent protein kinase, smooth muscle myosin light-chain kinase, and phosphorylase kinase were examined with respect to their ability to phosphorylate porcine atrial muscarinic receptors (mAcChRs). Experiments were performed both in detergent solution and in a reconstituted system containing the mAcChR alone or in the presence of the purified porcine atrial inhibitor guanine nucleotide binding protein (Gi). Only cAMP-dependent protein kinase was capable of phosphorylating the receptor under any of the experimental conditions examined. Phosphorylation of the mAcChR in the detergent-solubilized state resulted in a loss of ligand binding sites that was reversible upon treatment with calcineurin in the presence of calcium and calmodulin. Upon reconstitution, the apparent stoichiometry of phosphorylation was increased by about 15-fold. Carbachol-stimulated covalent incorporation of phosphate was found only in the reconstituted system in the presence of Gi, suggesting that the large agonist-stimulated increase in phosphorylation observed in vivo [Kwatra, M. M., & Hosey, M. M. (1986) J. Biol. Chem. 261, 12429-12432] may in part result from a unique receptor conformation that occurs upon association with this protein. Ligand binding studies indicated that phosphorylation of the mAcChR in the detergent-solubilized or reconstituted state did not affect its interaction with carbachol or L-quinuclidinyl benzilate in vitro. Carbachol-induced stimulation of the GTPase activity of Gi in the reconstituted system was also unaffected by phosphorylation.